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AMENDED CLAIMS 
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claims 24-47 added 

17. The self-lubricating expansion mandrel of claim 1 2, wherein the solid lubricant retained in the 
plurality of troughs formed in a textured pattern comprises a tiiermo-sprayed coating. 

1 8. The self-lubricating expansion mandrel of claim 12, wherein the depth of the pluiahty of troughs 
formed in a textured pattern is in a range of between about 50 and 150 microns. 

19. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer sur&ce; 

one or more grooves formed in fte tapered outer surface; and 
a grease supply chamber in the housing 

a conduit from the grease supply chamber to one or more of the grooves; and 
means for forcing grease from file grease supply chamber trough the conduit to one ormore of the 
grooves. 

20. The self-lubricating expansion mandrel of claim 19, wherein the one or more grooves comprise 
circumforentia] grooves. 

21. The self-Iubricating expansion niandrel of claim 19, wherein the grooves comprise axial grooves. 

22. The self-lubricating expansion mandrel of daim 19, wherein the grooves conqirise a pattern of 
grooves with both an axial and a circumfenential component 

23. The self-lubricadng expansion mandrel of claim 22, wheredn the pattern of grooves conoprises a 
textured sur&ce. 

24. A self-Iuhricating expansim mandrel for expanding a tubular nttmba, comprising: 
a bousing including a tapnred outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of fte grooves; 
wlierein the grooves comprise drcumfereotial grooves. 

25. A seif-lubricating expansion mandrel for expanding a tubular member, conqnisix^: 
a housing including a tapered outer surfiace; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 
wherein the grooves comprise axial grooves. 

26. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing mcluding a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein the grooves comprise a pattern of grooves wifli both an axial and a circumferential component 

27. A self-lubricating expansion mandrel for expanding a tubular member, comprising; 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
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solid lubricant retained in one or more of fhc grooves; 
wherein the pattern of grooves conq>rises a textured sur&ce. 

28. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 

a housing including a tapered outer surface; 

one or more grooves formed in the tapeared outer surface; and 

solid lubricant retained in one or more of ifae grooves; 

wherein the d^th of tibe grooves is in a range of between about 1 and 4 microns. 

29- A sdf-lubricating expansion mandrel for expanding a tubular member, comprising: 

a housing including a tapered out^ surfitce; 

one or more grooves f oinied in ifae tapered outer surface and 

solid lubricant retained in one more of the grooves; 

wbsrmi the depth ofifae grooves is in a range ofbetween about 10 and 50 microns. 

30. A self-lubricating ^pansion mandrel for expanding a tubular member, comprising: 

a housing including a tapered outer sur&ce; 

one or more grooves formed in fte tapered outer sur£tce; and 

solid lubricant retained in one or more of the grooves; 

wherein the solid lubricant retained in ^ne or more of the grooves comprises a tbenno-^rayed coating. 

3 L A self-lubricating expansion mandrel for expanding a tubular monber, compdsmg: 

a housing including a tapered outer surface; 

one or more grooves formed in flie tapered outer surface; and 

sohd lubricant retained in one or more of tiie grooves; 

wherein fiiedeptbof die grooves is in a range of between about SO and 150 microns. 

32. A self-lubricating expansion device for ocpanding a tubular memb^« con^rising: 
a housing including a tapered outer sur£ice; 

one or more depressions formed in the tapered outer surface; and 
a lubricant supply chamber in the housmg; 

a conduit from fte lubricant suppty chamber to erne or more of ftie depressions; and 

means for forcing lubricant Jftom fiie lubricant a^ply chamber trough the conduit to one or more of the 

depressions. 

33. The sclf-lubricating expansion mandrel of claim 32, wherein &e one cK-mcnie depressions com^sise 
circumferential grooves. 

34. The self-lubricating expansion mandrel of claim 32, wherein the depressions comprise axial 
grooves, 

35 . The self-lubricating expansion mandrel of claim 32, wherein the depressions comprise a pattern of 
grooves with both an axial and a circumfercntjal conq)onent 
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36. Hie self-lubricatbig expansion mandrel of claim 35 , wherein the pattern of grooves comprises a 
textured surface. 

37. A self-lubricating expansion device for expanding a tubular member, wherein the interface 
between the expansion device and the tubular memb^, during die expansion process, includes a lading 
edge portion and a trailing edge portion^ con^rising; 

a housing including a tsq)ered outer surface; 

one or more first depressjcms fotmed in the leading edge portion of the tapered outer sur&ce; and 
a lubricant supply chamber m the housing; 

a conduit from the lubricant supply chamber to one or more of the first depressions; 

means for forcing hibiioaxit fix>m fte hbricant supply chamber trough the conduit to one or more of the 

depressicm^ 

one or mcMre second depressicnns formed in the trailing edge portion of the tapped outer surface; and 
a solid lubricant provided within one or more of the second depressions. 

38. The self-lubricating expansion mandrel of claim 37, wherein one or more of the first and second 
depressions conqsise circumferential grooves. 

39. The self-lubricating expansion mandrel of claim 37, wherein one ormore of tiie first and second 
dq>ressions con^rise axial grooves. 

40. The self-lubricating mansion mandrel of claim 37, wherein one or more of the first and second 
depressions conrprise a pattern of grooves with both an axial and a circumferential conrponent 

41. The self»lubricating expansion mandrel of claim 40, wherein the pattern of grooves conqirises a 
textured surface. 

42. A mefiiod of lubricating the inter&ce between and e^qpansion device and a tubular member during 
an mansion of fte tubular member using fixe expansion device, who-ein the interface between the 
expansion device and the tubular member conqprises a leading edge portion and a trailing edge portion, 
comprising: 

ii^ecting a fluid lubricant into the leading edge portion; and 
providing a solid lubricant in the trailing edge portion, 

43 . A system for lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge p<»tion and a trailing edge portion, 
comprising; 

means for injecting a fluid lubricant into the leading edge portion; and 
means for providing a solid hibricant in the trailing edge portion. 

44. A method of lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
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expsnsion device and Ihe tubular member conq}rises a leading edf * portion and a trailing edge portion, 
conprisingr 

providing a supply of a fluid lubricant within the expansion device; and 
injecting the fluid lubricant into the leading edge portion. 

45 . A system for lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member usuig tfic expansion device, wherein the interfece between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

means for providing a supply of a fluid lubricant widiin the expansion device; and 
means for injecting the fluid lubricant into the leading edge portion. 

46. A method of lubricating the interface between and expansion device and a tubuhraiember during 
an expansion of the tubular member using the cjqpansion device, wherein the int^jgice between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

providing a supply of a solid lubricant on the expansion device within the trailing edge portion. 

47 . A system for lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wtierein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 

comprising: 

means for providing a supply of a soUd lubricant on the expansion device within the trailing edge portion. 



21 

GEANDERTES BLATT (ARTIKEL 19) 



